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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Si02 / aluminum 203 of one field and the field of another side Zeolite film characterized by 
ratios differing. 

[Claim 2] aluminum 203 And Si02 containing — H2 — O and Si02 a mole ratio — 50 or more hydration 
gels ~ an autoclave — using — the bottom of no agitating — and temperature 100 degrees C or more The 
manufacture approach of the zeolite film characterized by carrying out hydrothermal synthesis at less 
than 200 degrees C. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-^ 7/13/2004 



I JAnaaaiSiZi [jp,06-i27937,a] 



Page 1 of 1 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS EXAMPLE DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 7/1 3/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the zeolite film with which a zeolite independent 

became independent, and its manufacture approach. 

[0002] 

[Description of the Prior Art] a zeolite — a crystalline aluminosilicate — it is — a molecule sieve function, 
adsorption and a separation purification function, an ion-exchange function, a catalyst function, etc. — 
having ~ width — it is the functional material for which it is used industrially widely and which attracts 
attention also as a sensor, an optical material, etc. 

[0003] In order to be able to compound it by hydrothermal reaction generally since this zeolite is a water 
aluminosilicate, and to obtain the relation of the relation of the function of a zeolite, and zeolite structure 
and a reaction condition, and zeolite structure and a function, energetic research is done by every place. 
[0004] Si02 / aluminum 203 represented with ZSM-5 The high zeolite of a ratio is ************ about 
attention focusing on the catalyst property especially in recent years. 

[0005] In composition of the zeolite, hydrothermal reaction is carried out, the particle-like zeolite is 
generated, agitating the solution of an aluminosilicate, and structure nature control of zeolites, such as 
particle diameter and zeolite pore size, is carried out by controlling a reaction condition. 
[0006] By the way, in order to raise the function on application, i.e., the function of the above-mentioned 
object, (for example, adsorption and a separation purification function), the attempt which obtains a 
zeolite as film occurs. For example, building the film with a thickness of dozens of micro - hundreds of 
micro is proposed by what the zeolite crystal of the shape of a dozens of micro - hundreds of micro 
particle is compounded and put in order for (filled up). Moreover, the attempt which compounds the 
zeolite film on a porosity base is also proposed (a Provisional-Publication-No. 59 No. -213615 official 
report, a Provisional-Publication-No. 63 No. -291809 official report, U.S. Pat. No. 4800187 1989 
issuance, etc.). 

[0007] These proposals not only aim at improvement in the function of a zeolite, but attract attention as . 

what leads also to discovery of a new function. 

[0008] 

[Problem(s) to be Solved by the Invention] However, by the above-mentioned proposal, since these are 
arranged in in the shape of film after compounding a particle-like zeolite crystal, the process which puts 
the particle-like zeolite crystal other than the synthetic process of a zeolite crystal in order is needed, and 
the zeolite film cannot be obtained easily. Moreover, also when compounding the zeolite film on a 
porosity base, there is no example which compounded the uniform zeolite film on the base with the old 
technique. Moreover, after porosity bases, such as an alumina, are needed, for example, pressing various' 
aluminas, by calcinating this, a porosity base must be obtained and it becomes a cost rise. 
[0009] Then, this invention is made in consideration of such a situation, and the object is in offering the 
zeolite film which made it possible to form the zeolite film simply, and its manufacture approach, 
without using a porosity base etc. 
[0010] 

[Means for Solving the Problem] this invention person etc. is Si02 / aluminum 203 of one field and the 
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field of another side as film with which a zeolite independent became independent, as a result of 
inquiring wholeheartedly based on the knowledge of a zeolite. It found out obtaining the zeolite film of 
ZSM-5 mold with which ratios differ. 

[001 1] That is, the zeolite film of this invention is film with which a zeolite independent became 
independent, the independent film does not exist as film only on a base, but a base means the film which 
consists of a zeolite independent layer which can exist as film in the form where it became independent. 
[0012] The zeolite film is Si02 / aluminum 203 of one field and the field of another side. Although it is 
the zeolite film of ZSM-5 mold with which ratios differ They are Si02 / aluminum 203 continuously. 
When it is the film which consists of a layer from which the ratio changed and the crystallinity is 
measured from XRD (X diffraction), they are Si02 / aluminum 203. Degree of crystallinity is high and 
the field where a ratio is high is Si02 / aluminum 203. As for the field where a ratio is low, whenever 
[ crystallinity-ized ] is low. 

[0013] This zeolite film is aluminum 203. And Si02 It contains and is Si02 as H2 O. It is obtained 
when a mole ratio (H2 0/Si02 ratio) uses 50 or more hydration gels. 

[0014] It is Si02 as H2 O of the gel. The zeolite obtained becomes particle-like when a mole ratio is less 
than 50. Moreover, at the time of composition, if a solution is agitated, since a zeolite will be in a 
particle condition, it needs to carry out hydrothermal synthesis under no agitating. 
[0015] A presentation and reaction condition of gel can be defined using a well-known technique, 
although it changes with the presentations of the zeolite film made into the object. For example, 
hydroxylation alkali, for example, Na, 2 O is made to contain as a counter ion with which the fixed 
charge of a zeolite is compensated into gel. Moreover, an organic amine (for example, TP A 
(tetrapropylammonium)) etc. is made to contain as a mold agent well-known for crystallization of a 
zeolite. Furthermore, generally temperature of hydrothermal synthesis is performed. It can carry out in 
the temperature requirement of 100 - 200 **. 

[0016] therefore, aluminum 203 And Si02 containing — H2 — O and Si02 a mole ratio — 50 or more 
hydration gels — an autoclave — using — the bottom of no agitating — and temperature 100 degrees C or 
more By carrying out hydrothermal synthesis at less than 200 degrees C When a tabular object is put 
into the container liner and tabular object of an autoclave in an autoclave, they are Si02 / aluminum 203 
of the field of one of these, and the field of another side. Uniform thickness about 10-100 in which the 
zeolite independent from which the ratio differed became independent The zeolite film of ZSM-5 mold 
of mum generates. For this reason, while it becomes possible to obtain the zeolite film simply and that 
zeolite film raises a function, for example, a molecule sieve function, adsorption and a separation 
purification function, an ion-exchange function, and a catalyst function as a new functional material, 
without using a porosity base etc., expansion to a field with the new electron, optical field, etc. can be 
aimed at. 
[0017] 

[Example] Hereafter, the example of this invention is explained. 

[0018] In the water solution containing aluminum(N03) 3 and 9H2 O, and colloidal silica (catalyst 
formation Cataloid SI- 30), TPABr (tetrapropylammonium bromide) and NaOH were added, it agitated 
to homogeneity, and hydration gel was prepared. 

[0019] the presentation of gel — H2 0/Si02 a mole ratio — 40-100 it is made to change — the 
presentation thing of 0.1TPABr-0.05Na2 O-0.01aluminum2 O3-SiO2-H(40- 100)2 O was prepared. 
[0020] It was made to crystallize by hydrothermal reaction using 30 which has a container liner made 
from Teflon (Du Pont; trade name) under conditions as show each gel constituent in a table 1, and the 
50ml autoclave made from stainless steel, and ZSM-5 were obtained. 
[0021] 
[A table 1] 
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[0022] Under a monograph affair, the product is changing with a particle independent condition, the 
mixed state of a particle and the film, and a film independent condition. The quality of a filmy material 
was generated so that it might adhere to the wall surface of a container (container liner). However, the 
film carried out adhesion generation not only at the wall surface of a container but at the tabular object 
surface immersed into the solution, when a tabular object was immersed into the solution of a container. 
[0023] From a table 1, it is H2 0/Si02. If a ratio becomes high, the quality of a filmy material will 
become that it is easy to be obtained. H2 0/Si02 of Run. 1 As for the quality of a filmy material, a ratio 
is not obtained by 40. 

[0024] Moreover, it reaches Run.5, and the quality of a filmy material needs the composition under no 
agitating at the composition under churning of 6, in order not to be obtained but to obtain the quality of a 
filmy material. Furthermore, about temperature, the quality of a filmy material is obtained on the 
conditions of less than 200 degrees C by this condition. 

[0025] Although the quality of a filmy material has adhered to the wall surface (liquid- facing surfaces, 
such as a tabular object immersed into the solution) of a container liner, it can take out only the quality 
of a filmy material easily. 

[0026] The result of having rinsed [ ejection and ] this, having dried the film obtained by Run.7, and 
having performed structural analysis by XRD (X diffraction) is shown in drawing 1 . While A of 
drawing 1 shows the structure by the side of the wall surface of a container, B shows the structure of the 
field suitable for a solution side. Although any field shows the structure of ZSM-5 mold, it is known by 
that the direction of a wall surface side has high degree of crystallinity so that more clearly than drawing 
I . In addition, drawing 2 showed the film obtained by Run.7, and in case the film is taken out, it has 
been divided into two. 

[0027] Furthermore, the Si/aluminum presentation was searched for by EDX (X-ray analysis). 
Consequently, most wall surface sides are Si02. It is a layer and, on the other hand, a solution side is 
Si02 / aluminum 203. The ratio was about 40. Moreover, the place which came to have shown the cross 
section of this film to drawing 3 , and performed aluminum line analysis of that cross section, It is 
aluminum 203 as it applies to a solution side side from a wall surface side (going by a diagram right- 
hand side), the result to which aluminum peak increases is obtained and it goes to a solution side side 
from a wall surface side. It increases and they are Si02 / aluminum 203. It was suggested that a ratio 
falls continuously. 

[0028] In addition, the zeolite particle of Run. 1 is ZSM-5 structure where the crystal progressed, and is 
Si02 / aluminum 203. A ratio is abbreviation. It is 100 and the same thing as a hydration gel 
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presentation was obtained. 

[0029] therefore, aluminum 203 And Si02 containing — H2 — O and Si02 a mole ratio — 50 or more 
hydration gels — an autoclave — using — no agitating — and ~ 100 degrees C or more By carrying out 
hydrothermal synthesis under less than 200-degree C temperature conditions Si02 / aluminum 203 of 
one field and the field of another side The zeolite film of ZSM-5 uniform mold with which a zeolite 
independent became independent with which ratios differed can be obtained. 
[0030] 

[Effect of the Invention] according to [ in short ] this invention the above — aluminum 203 And Si02 
containing — H2 — O and Si02 a mole ratio — 50 or more hydration gels — an autoclave — using — the 
bottom of no agitating -- and — since it was made to carry out hydrothermal synthesis under by 200 ** 
more than temperature 100 **, without it uses a porosity base etc. — easy — a zeolite — the outstanding 
effectiveness that the independent independent zeolite film can be obtained is demonstrated. 

[Translation done.] 
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JAPANESE I [JP,06-127937,A] 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE 
INVENTION TECHNICAL PROBLEM MEANS EXAMPLE DESCRIPTION OF DRAWINGS 
DRAWINGS 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing which carried out structural analysis of an example of the zeolite film 
concerning this invention by XRD. 

[Drawing 2] It is drawing having shown an example of the zeolite film concerning this invention. 
[Drawing 3] It is drawing having shown the particulate structure of an example of the zeolite film 
concerning this invention by SEM (scanning electron microscope). 

[Translation done.] 
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